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For an opportunity to study the seales of the African Cyprin-
idee T am indebted to Dr. G. A. Boulenger, and the account
given below is based wholly on the collections in the British
Muscum. In Dr. Boulenger’s Catalogue of the Freshwater
Fighes of Africa, Vol. I (1909), there are recognized ten genera
of Cyprinidie proper, nnely, Labeo, Discognathus, Varicorhinus,
Barbus, Ruasbova, Leueiscus, Leptorypris, Barilius, Neobola and
Cheleethiops.  OF these, all but Rasbora, Leuciscus and Leptocy-
pris are found in the Nile basin.  Leueiscus, or vather Phoxinellus,
is a Palwaretic type found in northern Afriea;  Leptocypris
Joulenger, 1900, is a relative of Barilivs, found in the Congo
basin: Rusbora Bleeker is an Asiatic genug, of which one of the
Asiatie species (R, daniconius Ilam. Buch.) oceurs at Zanzibar.
Chelathiops Boulenger, 1899, is an African genus related to the
Asintic Chela ; it occeurs in the Congo basin (C. elongatus) and
in the Nile (€. bibie). Neobol:e Vinciguerra, 1894, is said to he
allied to the Asiatic Bola (which Day includes in Bardies); it
was hased on a species (N bottegod) from Somaliland, and has
another (N, argentea) confined to Lake Vietoria. 1t thus appears
that the Ethiopian Cyprinid fauna, though numerous in species,
shows very little generie differentiation, and is in all respeets
closely related to that of the Oriental region.

The seale-characters of the African genera, as observed in
ceales taken from the vieinity of the lateral line, at about the
level of the beginning of the dorsal fin, ave as follows:

(1.) Chetathiops. €. bibie Joanniz. River Nile. Scales broader than
long, the basal and lateral circuli coarse, the apical ones much
35—DProc. BroL. 2oc. WasH., VoiL. XXI1I1, 1910, (1)
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finer, the transition abrupt; about nine delicate apical radii, and
a few irregular, poorly developed basal ones.  The nuelear area is
a little basad of the middle, and may be broadly free from cireuli,
or cirenlate nearly to the middle.  The fish ix small and silvery;
the scales are large in proportion, though only about 124 mm. across,
There are no distinet laterobasal angles.  Both the fish and the
scales are rather suggestive of the American Notropis, though many
differences are apparent on close comparison.

The Indian Chela argentea Day (Wynad, I, Day) has larger
seales, with evident laterobasal angles.  The apieal radii are well
defined, about 14, but several imperfect centrad ; the basal radii are
two or three, but very strong. All this shows evident resemblance
to the type of radiation found in Alestes, and in the plewrotienia
group of Barbus; that is to say, with few strong radii arising from
the nuclens,  In Chela argentea this is superimposed, as it were,
on a system of more ordinary apiceal radii, and it is only the latter
that oceur in Chelwthiops.

A further study of the scales of Chela shows that C. argentea is
quite exceptional, and T find one species which las scales of essen-
tially the same type ax those of Chelwthiops, except that there are
fairly well developed laterobasal angles; no basal radii, and the
apical radii are greatly reduced, with not more than two or three
complete.  This species is €, (Puralaubuca) typus (type of Para-
lurbuca lateralis Sauvage) from the Mé Kong (Paris Museum ).
C. anomalirus from Sarawak has a scale of the same general char-
acter as (. typus, bhut it is excessively short and hroad (long. 6,
lat. 10 mm.), with no laterobasal angles, and quite numerous but
very weak upical radii.  On the other hand C. elupeoides (Murree,
I'. Day) has small seales which are much longer than broad, with
<ix or seven apical radii and no bazal. ', bacaila (Ovissa, F. Day)
has scales of the type of C. elupeoides, but with at least twice as
many apical radil.

The scales of Comacrochir (Menam River, Royal Siamese Museuwn)
are transversely oval, scaveely radiate, much like (helatliops but
with the coarse lateral eivenli extending over into the apical region.
This species has the dorsal fin very far hack, and the scales were
taken from the middie of theside.  Chela sardinella (Sittang River,
L. W, Oates) has broad weak seales with about 12 apical radii;
there ix a davk =pot at the fork of the candal tin.

Thus Chela, on the seales, scems to fall into at least three distinet
gronps: (L) (o argentea, (2.) . clupeoides and baeaila, (3.) C.
typus, macrochiv and sardinella, with asubgroup for CCanomalurus.
Chelathiops 1= evidently to he compared with the thivd group.

The Chelathiops scale has quite a strong superticial resemblance
to that of the Characinid Citharinus congicus, although in the
latter the lateral cirenli are more numerous, and less abruptly dif-
ferentiated from the apical.
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(2.) Neobola. N. argentea Pellegrin (Bugala, Lake Victoria, Dr. E.
Bayown). Small transversely elongate scales about 2 mm. broad,
and not much more than 1 long; no evident angles; nuelear area
a little basad of middle; apical and Dbasal radii, but very few and
feeble ; lateral circuli very widely spaced, abruptly separated (about
middle of side) from apical ones. A weak scale of the same type
as that of Chelwthiops. Tt may be even better compared with
Bavilius (Engraulicypris) sardella from Lake Nyassa; this is a
slender fish with easily deciduous scales, which are transversely
elongated, with the ecirculi as in Neobole, but with better defined
apical radii.

(3.) Barilius. The following key indieates in a general way the diag-
nostie characters of the seales of a number of African and Asiatic

species,
Large reddizh seales with many apieal radii . . . . . . L.
Smaller pallid seales . . . . o 2o
1. Seale mueh broader than long . . . . . . . . . B.owderolepis
(Lake Nyassa; J. IY. S, Moorve).
Seale about as broad as long . . . . DB.wmiecvocephalus

(Lake Nyassa; J. I5. S0 Moore).
2. Neales with a few very strong radiating ribs (or in reverse,
grooves), and in all things resembling those of Chela aryen-

% o o c o o 6 oG 6 o a0 o8 0 e 0 8 006 o 0Ok
Neales not thus marked - 0 0 o 000 o0 000 4
3. Intervals hetween the few apical radii broad . . . . B, gatensis

(Wynad, . Day).
Tutervals hetween the apieal radii much narrower . . canarensis
(8. Canara, F. Day).
4. Neales of a rather broad type; basal radii strong; a central spot
of dark pigment . . . B. bendelisis (Simla, I, Day) and I,
coesa (East Indian Company’s collection). These fishes are
much alike,

Neales without a dark pigment spot . . . . . . . . .0,
5. Thin seales of a rather or very broad type . . . . . . sardella

(Lake Nyassa, I¢. L. Rlwades), B. ubangensis (Kribi River at
Efulen, & Cameroon, DBates), 3. weavii (mountain stream
near Petanke, N. K. Rhodesia, S. 4. Nearve).

Seales not especially hroad, basal radii absent or somewhat de-
velopiedl o o o 0 6 66 ¢ o oo o000 o oa a ol

6. African . . B. woovii (Sumba, Lake Tanganyika, Cunnington:

not adult), B. leati (Gondokoro, 1. L. N. Loat), I. kings-
ey (S, Cameroon, (. L. Bales). DB, niloticus also comes
in this group.

Asiatie . . . B.ideo, DB. andersoni, B. polylepis, B. goha, I
bavila, B. gultatus, B. ragra, B. orualus.
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In B. tileo there are two rows of round spots along the side. The
upper row, of larger spots, alternates with the lower. B, guttatus
has spots mueh as in B tileo, and D. barila has obhseure =pots of
the same sort. DL oraatus has indications of the sane spots.

B. gatensis has bars in place of the spots; B. canarensis is oh-
scurely harred. B loati and neavii have vertical hars; B. ubang-
ensis looks like neavii.  B. moorii has rather obscure vertieal hars.
B. LEingsleyae has dusky lateral spots. . sardella is a slender
species with easily decidnons scales.  B. wiloticus hax the back
dusky and the sides silvery, without hars or spots.  Dr. Boulenger
writes me (Dee., 1909) that he has now removed B, sardella from
Darilius ““and placed it, alzo with the Neobola, vnder the name of
Fugraulicypris Ginther.””  Asx T have remarked above, the scales
are very similar to those of Neobola argentea.  The lateral cirenli
terminate obliguely, abont the middle of the side, herein diflering
very conspicuonsly from those of B. ubangensis and nearii, which
are placed in the same division in the table.

Pelotrophus Ginther may be taken to inelnde B awicrolepls
and B. niicrocephalus of Lake Nyassa, constitnting a subgenus, |
SUppose.

Opsaridinm Peters, type D, zamibesensis Peters) 1 do not know.

Pachystomus Heekel includes Asiatie species with fonr harbels,
as B. bendelesis and vagra.  The nane Pachystomns is not avail-
able, having been n=ed more than thirty years carlier in Diptera.
Day alxo recognizes a subgenns Bendelisis, for B. barila, a vertieally
harred species with two harbels, according to his  deseription,
though my notes from the fishes (Assam, 7. Day) deseribe ohscure
spots,

According to the scale-characters, the most distinet group is that
of . gatensis and canarensis; these ave placed hy Day in typical
Barilius, along with B. tileo and B, gollatus.

With the vemoval of Engraalicypris, the MMrican Barilins vemain
a fairly compact group, with no important differenee from the
Asiatic formms. The Tavge fishes ealled Pelotrophns, in Lake Nyuassa,
indicate a certain amount of divergence, in response to conditions
not found in Asia.

(4.) Leptocypris. L. modestns (Banzyville, Ubanzi, Congo Free Ntate,

Capt. Royawr). Neales about 31y mm. fong and 3 broad, with
prominent laterobasal angles; nuelear avea far hasad; obsenre
rudiments of hasal radit; apical radii 8 or 10, well-defined, widely
spaced; lateral eivenli moderately dense, in the same line with the
cloger apical ones. This =cale is like that of Barilivs Lingsleye,
except that the apical radii are fewer.

(5.) Phoxinellus.  See Proe. Biol. Soe. Wash,, XX (1909), p. 216,

(6.) Rasbora. 1 have only the Asiatic . argyrolenic (Baram, DBorneo,

Hose). The scale s large (about 12 nnn. long and broad), with
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distinet though rounded laterobasal angles; nuelear area subbasal,
very broad; apical radii very numerons (45 or more), parallel;
basal radii similar to apical, but finer and closer; hasal cirenli
transverse; apical civenli all longitudinal, hecoming irregular and
more or less wavy.,  The character of the apical cirenli is very dis-
tinetive ; it is an extreme development of the condition found in
Cirrhina jullieni,in which the very strong apical eirculi are oblique,
forming with the radii angles of about 45 degrees.

(7.) DBarbus. This immense genns will be discussed fally in a later paper;
it will sutlice at the present moment to call attention to come of
the groupings based on the scales:

(a.) B. barbus (typical) group. Secale oblong, much longer than
broad; the apical cirenli mueh eoarser than the lateral; base thrown
into folds, one of which projeets, as in the American genus Gila,
Alsoinelndes B, lacertoides.  Palwearctic group.

(h.) B. caucasicus group.  Elongate-oval sealeg, without the hasal
lobe.  Numerons European speecies; some, as B, bocagii, much
broader. . setivimensis from the Atlas Mts. goes in this group,
but the seale i< broader than typical, with the lateral radii evanes-
cent. .\ very distinet type ix B. grakami from Ynnnan Fu, the
seales oval, extremely minute, the cirenli not dense.  Thix fish has
four long harbels.

(c.) B.aflinis gronp.  Seales allied to the last, hbut muel shorter and
broader, with laterobasat angles, and the lateral radii nsually poorly
developed.  Well developed in Asia, with such species as D
wynadensis, B. paradoxus, B. tor {(mosal), B. bramoides, 3. enop-
losus (but fewer radii), B. obtusirostris (hut peenliar), and the
Persian D, Lotschyi (but with distinet lateral radii).  In the Medi-
terrean region it is represented by B. eallensis (Algiers), D. lydiauus
(type locality Mmyrna), . ksibi (Moroceo), DL harterti (Moroceo)
and 1. sclateci from the Guadalgquiver River in Spain. African
species are B, byand (R, Nile), B. affinis, B. surkis, . oreas (few
apical radii).

(d.) B.aaemillawi gronp.  DMuch like the last; no lateral radii;
basal radii few. Also includes the African B, tropidolepis and the
Asiatic B, armatus. A doubtiully valid group.

(e.) B. kolus group, alzo including B. waldoi from Morocco. Seales
longer and narrower than in the last group, the laterobasal angles
more rounded.  The base of the secale is truneate, not rounded as
in the caucasicus group.

(I.) . gonionotus gronp, including also B. jacanicus and . altus,
all Asiatic.  Baxe ol seale wavy; lateral radii obligne. May he
regarded as a long form of the next gronp.
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(g.) B. chilotes gronp. Broad scales, about as broad as long, the
laterobasal angles fairly strong, the lateral radii nsually bent in-
wards centrad, or the outer ones failing. A very connuon type of
seale, including the African B. chilotes, platystomus, gorgeari,
erlangeri, plagiostomus, duchesiii, oreas (between this and the
affinis group), batesii, rueppelli, lobogenys, altianalis, nedgia, rus-
polii, and radeliffii.

Asiatic species are B. lithopidos (Dut lateral radii not curved
basally), hexvastichus, douronensis, thomassi, carnaticus (lateral
radii zery many), malebaricus and jerdoni.

(h.) B.wmicropogon group. Much like the last, hut very hroad seales,
broader than long,  Includes the Asiatic I3 wdicropogon, jarsinus
(hardly o hroad), eatesii and slarpeyi (Persia).  Also the African
D. leptosoma (not nearly o hroad), rothischildi (Moroeco), and
progenys.

(i.) DB. longiceps, from the Lake of Galilee, has a peenliar gquadrate
scale with ronnded corners, and very many radii, apical and basal.

(jo) B. bowkeri group.  Shape nearly as in affinis group, laterobasal
angles evident; middle of base emarginate; radii well developed
all vound.  Tlere go the Astatie B. eliilinoides (himalayeusis) and
maeronena (large seale, rather peculiar), and the African . bow-
keri (mariquensis), gregorii (but basal radii fewer, and weak;
lateral radii weak), intermediug (hut basal radii longer, nuclear
arca normal), 7nermis Gnueh like inlermedins)y, gudaricns (large
seale), margarite, lursensis, bottegoi and fritschii, the last from
Moroceo.  The nuclear avea is usually hroadly granular,

(k.) B. apogou gronp. Much like the last in form, but no lateral
radii, and basal radii nearly obsolete, or with a single one going to
the noteh.  Includes the 8. African B Lolubi, and the Asiatic B,
sehlegelii (Formosa and Japan), labeo, collingiroodii, macunlatus,
repasson, esocinus (Persian Gulf), yunnanensis, apoyon, chayrnio
and compressus (but apical radii fewer, and two or three weak
bhazal radii).

(1.) B. brevibarbus group (Airvican). Much like the last, hut seale
obtusely triangular; aslight tendeney to polygonal areas in nuclear
region, aflording some transition to the following groups.

The fonr following eroups are closely related, and very distinet from
all the previous ones, having a few very strong radii (apical and
hagal) coming from the nuclear area, in the manner of the Chara-
cinid genug Alestes.  Thix may be called alestiform senlpture.  In
many cazes the nuelear avea ix broken up into polygonal spaces;
thix may oecur or be absent in seales from the same ti<h.

(m.) B. pinnawratus group.  Seale subquadrate, at least ax long ax
broad, with rather numerons strong radii.  Includes the Asiatic
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B. pinnauratus, sarana (large scale, with hasal region larger),
sehanicus, dorsalis, chola, plewrotania, and the African L. perince
(R. Nile) and camptacanthus.

(n.) B. goniosoma group. Like the Jast, hut the polygonal nuclear
pattern excessively developed.  Inclndes the \siatie goniosoma,
maculatvs (fish very like goniosoma) and burmmanicus.  The African
B. gurneyi (natalensis) may go here, but is peenliar.

(0.) B. burchelli gronp. Like plunawratus group, hut scales broader.
Lateral cirenli coarse in burchelli, fine in others, as mahecola. In-
cludes the African . burehelli, twniurus, capensis, aspilus, (some
polygonal areas), guirali, nwnmifer, rhoadesi (but radii weak) and
trispilus (walkeri).  Asiatic species are B, lateristriga (scale not so
broad), palawanensis, hampal (imniense scale, not so broad) and
mahecola.

(p.) B. cliysopoma (Asiatic).  Scale of the pinnauratus type, but
long, with the nuclear area far apicad.

It is not snggested that all these groups are natural, but to some
extent at least they must be significant.  Later studies will no
doubt sngeest modifications, especially when the characters of the
fishes are correlated. Some geuerie and subgenerie names are
applicable as follows:

Cheilobarbus A. Smith.  Type, capensis (gr. o.)

sendobarbus Ao Smith.  Type burchelli (gr. o.)

Avematichthiys Bleeker.  Type apogon (gr. k.)

Hemibarbus Bleeker,  Type barbus Schlegel (schlegelit) (gr. k.)

Labeobarbus Ripp.  Type nedgin (gr. g.)

Numerous other names have heen proposed for subdivisions of
Barbus, which is here interpreted in the broadest sense, following
Boulenger.  No doubt =ome of these represent valid genera, and it
is probable that Larbus should he vestricted to the Paliearctic
groups, but 1T am not in a position to propose a new classification.
According to any reasonable =cheme, it appears that enough generie
names already exist to supply all requirements, unless perhaps s
name should he proposed (at least in a subgenerie sense) for
B. grabami of Regan.

Day, in his work on the species of British India, recognized
three subgenera:

Darbodes, with four harbels,

Capoita, with two harhels.

LPuntius, without burbels.

I have examined the secales of 17 of his Barbodes, five of his
Clapotta, and two (apogon and filamnentosus) of hizs Puntius.  On
the scale characters, the groups do not hang well together, and for
this and other reasons 1 believe they arve to a considerable extent
artiticial. Day calls attention to the great resemblance between
B. mahecola, which has four barbels, and B. filamentosus, which
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has none, and even raises the question whether they are distinet
species.

(S8.) Varicorhinus. An Asiatic and African genus related to Labeo and

It

I

I

Barbus. I have examined three species:

. beso.  Hawash River (Zaphiro). Scale about 11% mm. long
amd 14 broad; laterobasal angles much greater; basal and lateral
cirenli very fine, apical {on exposed part of scale) abruptly difler-
entiated, very coarse, hroken up into tubercles between the radii;
nuclear area nearly central; apical radii numerous, ahout 40,
parallel, not very conspicuous ; basal radii three or four, feeble and
hroken. This rather recalls xome of the Labeo scales, hut is much
broader, and without or with only faint traces of the curved lateral
radii. This ix the type of the genus.

tanganicae. Lake Tanganyika (Cununington). Small delicate
scales about 4 mm. long, about as hroad as long, varying to hroader
than long, obtusely subtriangular, with a broad basal median lobe.
Nuclear arca broadly roughened; lateral and basal circuli widely
spaced, or the basal fairly dense; apical cirenli evanescent; apical
radii about 18, delicate, wavy; basal radii as in 17 beso. Very
distinet from T, beso.

. maroccanns,  Oum  Erbiah, Morocco (Riggenbach).  Not
adult. Scales subguadrate, about 6 mmn. long and 6l broad;
structure essentially as in 17, beso, with the same sort of tuberenlate
apical circuli.  Apical radii about 16; nuelear area circulate to
middle or very broadly rugose; fecble and broken hasal radii
rather numerous.  Belongs to the suhgenus Pterocapoita Guinther.

In Boulenger’s key, 7. beso goes in the first division, with three
other species, while 17, wmaroccanus and tanganicae form the second.
It seems evident, however, that the two latter are not closely
allicd. V7. maroccanus, in spite of several peculiarities, must he
grouped with 17 beso, while 17, tanganicie Boulenger forms a gronp
apart. The tanganica group is distinguished mnot only by the
small size (64-70 0 lateral line) and senlpture of the scales, hut by
the dorsal originating above the ventrals, the last simple ray very
strong and ossified, the large eye, the reduction of the harbels to a
single rudimentary pair, and the faleate apex of the dorsal and of
the caudal lobes.

Dr. Boulenger (1901) originally described 17 tanganice as a
member of the Asiatie genus Capocta, writing as follows:

CThe discovery of a species of this genus in Lake Tanganyika is
particalarly interesting from the fact that only one was known
from Africa, viz. the Abyssinian C. dillonit C. and V. this is dis-
tingnished by the abwence of bharbels and the greater size of the
scales (30 to 32 in the lateral line). In the presence of a pair of
barbels and the small size of the scales, C. tanganicw helongs to
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the typical section of the genns, inhabiting <outhwestern Asia; hut
it has the enlarged dorsal ray neither feeble ax in C. frudulus Pall.
and allied species, nor serrated as in (. tratta Heek.”?

C. dillonii’is now placed by Dr. Boulenger in the synonymy of
I". beso.  Upon comparing the scales of 1 tanganica with those
of Asiatic Capoita, 1 find a very marked resemblance.  Capoita
Sundulus (Kurd River, St. Petersburg Museum) has scales closely
like those of 1. tangaiicxe in size, =culpture and consiztency, but
broader, with the apical radii strong and not wavy. (. stein-
dachneri, Kessl, ig rather more maodified, the scalex heing longer
than broad, with strong laterobasal angles, and the subapical cir-
culi forming strong oblique ridges.  The scales of C. (Guathopogoi)
gracilis ave elosc to those of 17 tanganicw, but the apical radii are
stronger, and the tubereles formed by the circuli hetween them are
large.

All things considered, 1. tanganice does =cem to stand apart
from true 'aricorhinus, and shows come atlinity with Capocta. 1t
may therefore be taken as the type of a new subgenus Acaroira,

(4.) Discognathus. A genus of =onthern Asia and northeast Africu,
especially found in torrents and mountain rivers, having a more or
less developed suctorial dize on the chin., The skin ix usually
thick, and is always heset with nmerous minute pigment dots; in
D. johustonii these are rather larger and very dense, producing a
sort of fine marbling.  According to Day, typical Discognathus of
Ileckel, which 1 have not scen, has only one pair of harbels.  The
Indian and African <pecies have two pairs, and go in the subgenns
Garra Ham. Buch. The only Asiatic species T have examined is
D. lamta from llarnai, Afchanistan (/. Day). This has sab-
quadrate scales; broader than long (about 6 mm. long and 61,
broad), the apical half covered by the yellow skin. Laterobasal
anglex evident but obtuse; basal and lateral circuli very fine; apical
radii excessively fine and namerons, only about 70 to 90 x apart,
giving the idea that they may be merely eoarse longitudinal
eirenli, but the remains of the true apical eirculi (following the
line of evolution initiated by Varicorkinus) are visible as rounded
tubereles between the radii;  basal radii drregular and poorly
developed, as in allied forms,  Thix =cale can easily be recognized
as an extreme modification of the Vavicorhinus type. The apical
tubercles (remains of cireull) are sugeestive of those found in
Capoita gracilis though of course they are much smaller.

The four African species of Discognatlais s<een by me have smaller
and hroader scales (4 mm. broad and 3 long in 1. jolnstonii, the
others a little smaller).

D. blaufordii.  Jerrer River, near Harvrvar (1. Degen). Formerly
confused with D. lamta, with which the scale agrees in all impor-
tant features. The basal radii are fairly numerous, but very
irregular.
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D. joknstoni., Victorin Nyanza (Siy II. Joliuston). Appearance
of =cale much as in D. blanfordii, but the laterobasal angles have
wholly disappeared, and the hroad nuclear area is broken np by a
number of short irregular lines. The apical radii extend to the
side of the seale, where they are obliquely crossed hy the cirenli.
The lateral civeuli are not so vegular ax in D. lamta.

D. quadrimaculatus. Lake Zwai (Zaphiro). Scale much as in D.
banfordii. Laterobasal angles rudimentary; nuclear area very far
basad; apical radii extremely fine, the middle ones ahout 50w apart;
lateral radii irregular and widely spaced, obliquely crossed by cir-
culi; apical circuli vepresented by scattered round tubercles.

D. dembeensis. Matti R. (Blue Nile) (P. C. Zaphiro). Thin scales
embedded in thick skin.  Seales essentially as in guadrimaculatus,
the nuclear area far basad. The short hasal radii are well devel-
oped, and extend laterally in an irregular mamer, so that the sceale
i= radiate all round.

Thus, o far as the scales go, the genns Discoynathus hangs well
together, and is separable from Varicorhinus by the extreme close-
ness of the radii.

(10.) Labeo. The seales of this large genusg may be divided into a nu-
hewrof gronps, as in Bairbus.

(a.) L. fimbriatus group,  Seales very long, parallel-sided, rounded
apieally, truneate hasally; those of fimbriatus are abont 15 mui.
long and 9 broad. A very distinetive gronp, approached, hut not
nearly equalled, in Barbus by the gronp of L. gowiouotus.  The
species are Asiatie, including L. cursa, wicrophthaluins, kawrus,
gonius, fimbriatus, bata, kontins, leschenaullii ; and ax a subgroup
with shorter seales L. dusswieri, panyusia, chalybeatis and wigri-
pinnis.  The apical cirenli are hroken up into tubereles; th sapiceal
vadii difler, heing mmeh more numerons in L. bata than in L.
Simbriatus.  One Afvican species, L. barbatas Bonlenger (Boma,
Lower Congo) might he elassed with the shorter-sealed division of
this group, but it ix really a rather narrow-scaled member of the
wacrostome group,

(h.) L. wacrostoma group. Seales of the snhquadrate type, but not
much elongated; hasal margin obtusely lobed in widdle. 1 have
placed hieve the Asiatie L. calbasu and faleatus (dyochilus), It the
latter ix browder.  The African species are numerous, including L.
maerostoma, niloticns (few hasal vadii), annectens (hut broader),
eylindricus, mesops, velifer (lavge reddish scale), forskalii, greenii
and victorianus.  The large seales of L. victoriauis ave badly in-
fested by some parasite.

(¢.) L. sladoni group. Like the last, but no hasal vilit, and the
hazal margin straight, or not obvionsly lobed.  This gronp conxists
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of two lots of species, one Asiatic, the othier from the Transvaal.
The Asiatic members are L. sladoni (Mandalay, I'. Day), L.
vienorhyicehus (Jamua, Himalayas, Seldagintweit), L. bicolor (Cal-
eatta, I, Day), L. sindensis and L. diplostomus.  The Transvaal
ones are L. rosw, raddi and capensis. This group probably has no
proper standing, bat consists rather of slightly divergent members
of the last.

(d.) L. altivelis group.  The often large seales seulptared about asin
the macrostonia gronp, but subeirentar, without laterobasal angles.
Al African, including L. altivelis, senegalensis, {ineatus, coubie
(many hasal radii), darlingi and wunbratus.  The last is the type
of Abrostomus A, Smith. L. herie Torms a subgronp with reduced
sculpture.

(e.) L.walkeri (brachiypoma) group.  Type of macrostoma, hut the
seales becoming obtusely subtriangular.  This may he compared
with the breeibarbis group of Barbus.

(1.) L. clrysopliekadion gronp. This species, from the Menam
River, N, ix very distinet by the character of the apical civenli,
which instead of heing hroken up into tubereles, arve continnous,
and meet at a sharp angle in the middle line, as in Cirrliina
gullieni. They are however denser than in the Cireliva. 1.
robita from Caleutta (7hos. Moore) has essentially the same stroe-
ture, but the cirenli are more or less hroken up into tubereles.
The =hape of the seale ix essentially as in the macrostoma group.

It will be seen that the grouping of Labeo here given does not
accord well with that based (e. g. by Bonlenger) on the fishes.
There is however a tendeney for the groups to agree with geograph-
ical wreax, and it is probable that they have some real signiticance.
No douht =ome of the groups are artificial, inclading similar look-
ing scales which actnally have different origins.

Regarded as a whole, the African Cyprinid fanna presents some
curions historical problems.  Africa is the ome of w varied fauna
of Characinids, which belong to endemie genera, s America was
probably the home of this family, and in view of the distinctness
of the African Characinid fauna from that found in the Neotropical
Region, it must be supposed that the arrival of the Characinids in
Africa took place very long ago, perhaps in the Mesozoie.  On the
other hand, the Ethiopian Cyprinid fauna is obyviously Asiatic, and
the amount of endemicity (aside from speeies) ix =o slight that we
must postulate a more recent period of arrival, certainly Tertiary,
perhaps not earlier than Miocence. It is curions that with the
conntry o well stocked in advance with Characinids, it was possi-
ble for the Cyprinids to spread even to the extreme south, and
prodnce such a large number of =pecific forms=.  This may he due
in part to a greater adaptability (already well developed in Asia)
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to upland streams, as may he suggested by the great nnmber and
variety of =pecies in Aby=zinia.

Another interesting featnre is the paleavetie fauna, poor in
species, in north Africa.  This fauna does not have things all its
own way. It scems natural enongh that Ethiopian types should
come down the Nile into Lower Egypt, but it is curious that the
surprisingly rich (as to species) fanna in the Atlas Mountains
shonld he mixed, Paliearctie and Ethiopian.  This seems to point
to former (Miocene) conditions in the Sahara region, very diflerent
from those ohserved to-day.



